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ABSTRACT OF THE DISCLOSURE 

A circuit is provided for enabling a spot, line, or other 
marker to be moved to any desired location on the face 
of a cathode ray tube. The movement of the marker is 15 
controlled by a manually adjustable potentiometer. A 
sweep voltage is derived from a repetitive accumulation 
of pulses. A digital marker generator is inherently op¬ 
erative to produce a desired modulation of the cathode 
ray tube at a time and position during the sweep which 20 
is digitally determined from the same pulse source as the 
sweep voltage, causing the marker to be displayed in its 
proper position. 

The invention described herein may be manufactured 
and used by or for the Goverenment of the United States 
of America for governmental purposes without the pay¬ 
ment of any royalties thereon or therefor. 

This invention is related to cathode ray tube visual dis- 
plays employed with equipments having a clock or similar 0 
type of pulse source available to be used for the time 
base of the sweep circuits controlling the deflection of a 
cathode ray tube. More particularly, the invention facili¬ 
tates generating a spot, cursor lines, or combinations of 
such visual indications in order to locate any desired 30 
position on the face of the cathode ray tube. 

In accordance with the concept of the present inven¬ 
tion, any desired position may be located visually on the 
face of the cathode ray tube and ascertained to the nearest 
digit relative to the resolution of the cathode ray tube 
equipment. The concept of the present invention enables 
the operator to adjust a simple rotatable potentiometer 
knob and thereby move the internally generated spot, 
line, or other marker to the desired position on the face 4g 
of the cathode ray tube; one or more such potentiometers 
may be provided in accordance with the number of de¬ 
grees of movement it is wished to provide for the marker; 
a digital visual display having a quantitative value com¬ 
mensurate with and responsive to the setting of each such _Q 
potentiometer then affords reading of the location of such 
marker in a greatly facilitated, more accurate, and con¬ 
venient manner than comparable prior art arrangements. 

In prior art systems for generating markers for visual 
displays on the face of cathode ray tubes, a number of .. 
different concepts have been employed. One such prior 
art type of system employed sawtooth waves of different 
periods and the relative phase relationship of the saw¬ 
tooth waves determined the position of an appropriate 
marker on the face of the cathode ray tube. 

Some other types of prior art systems employed a 
variable delay means which was related to the beginning 
of the deflection sweep of the cathode ray tube. In certain 
prior art equipments such delay means comprised a 
phantastron circuit acuated at an appropriate time to 
provide a calculated delay for gating a visual marker on 0 

the fece of the cathode ray tube. 
One disadvantage of such prior art circuits was the 

fact that delay means such as the phantastron circuit 
were subject to some lack of stability, and repeatability 
due to drift and environmental causes. 

Similarly, the use of sawtooth waves necessarily in¬ 
volved the use of sawtooth wave generators which were 

subject to instability, drift, and lack of repeatability. It 
will also be apparent to those skilled in the art that the 
employment of phase comparison concepts necessarily 
involved certain disadvantages which are preferably 
avoided. 

Moreover, in any such system it is highly desirable 
to have a quick, convenient, and accurate means of digi¬ 
tally reading out the position of a location or marker on 
the face of the cathode ray tube; this feature was ab¬ 
sent or only partially realized in many of the prior art 
systems. 

Accordingly, it is an object of the present invention 
to provide a digital marker generator for a cathode ray 
tube which employs a highly accurate pulse count of a 
stable pulse source for locating a visual marker on the 
face of a cathode ray tube. 

Another primary object of the present invention is to 
provide such a digital marker generator which affords 
a convenient and highly precise, selectively variable means 
of positioning a visual marker on the face of the cathode 
ray tube. 

An equally important object of the present invention 
is to provide such a digital marker generator for a cathode 
ray tube wherein the same pulse source employed for 
developing a sweep deflection signal is also used for gen¬ 
erating a visual marker on the face of the cathode ray 
tube. 

A further object of the present invention is to provide 
a digital marker generator of the type described wherein 
the pulses employed for generating a desirably positioned 
marker are instantaneously and digitally presented in 
visual form. 

Yet another important object of the present invention 
is to provide a digital marker generator for a cathode ray 
tube which periodically accumulates a determinable num¬ 
ber of pulses for positioning a visual marker which is 
caused to be displayed by the cathode ray tube during the 
interval between normal sweep periods of the deflection 
circuits of the tube. 

In its fundamental form the digital marker generator 
of the present invention may comprise a pulse source and 
means for periodically accumulating a determinable 
number of pulses from the pulse source. Means are pro¬ 
vided for converting the accumulated pulses to an output 
potential having an amplitude commensurate with the 
number of such accumulated pulses. The resultant output 
potential of the converter means is fed as one input to 
a comparator means. A second input to the comparator is 
derived from a selectively variable potential source which 
may consist of a high resolution potentiometer con¬ 
nected to a highly stable potential source of electrical 
energy. When the amplitude of the signal representative 
of the number of accumulated pulses reaches the selec¬ 
tively adjusted amplitude of the variable potential source, 
the comparator means is caused to produce an appro¬ 
priate output signal. Appropriate gating circuitry is ar¬ 
ranged to be responsive to the output signal of the com¬ 
parator for gating the accumulated output potential to 
the deflection controls of the cathode ray tube; means 
for modulating the electron beam of the cathode ray tube 
is arranged to be operative coincidentally with the gating 
of the accumulated output potential so as to produce a 
visual indication on the face of the cathode ray tube at 
a location commensurate with the selected amplitude of 
the variable potential source. 

In a preferred embodiment of the present invention a 
variable potential source such as a potentiometer may be 
adjustable in each of two rotatable directions representa¬ 
tive of each of two directions in one degree of freedom 
such as horizontal coordinates, for instance; a second 
variable potential source, similarly rotatably adjustable 
in two directions, may be representative of the directions 
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of a second degree of freedom such as the vertical co¬ 
ordinates which are correlated to the previously men¬ 
tioned horizontal coordinates. In this manner, two ro¬ 
tatable control means may be employed to ascertain any 
location on the face of the cathode ray tube and provide 
an appropriate marker, the coordinate position of which 
is indicated by the visual digital display representative of 
the number of pulses counted in each of two degrees of 
deflection to position such marker. 

These and other advantages, features and objects of jg 
the present invention will be more readily understood 
from the following description of an embodiment of the 
present invention together with the accompanying draw¬ 
ings and the scope of the invention will be pointed out in 
the appended claims. 15 

In the drawings: 
FIG. 1 is a schematic block diagram of an embodi¬ 

ment of the present invention; 
FIG. 2 is a graphic illustration of several of the wave¬ 

forms developed in accordance with the concept of the 20 

present invention in the embodiments illustrated in FIGS. 
1 and 3; and 

FIG. 3 is a more detailed schematic wiring diagram of 
an embodiment of the present invention. 

The block diagram of FIG. 1 shows a type of sweep 25 
generating circuit which can be employed together with 
the present invention to develop appropriate deflection 
signals for positioning the electron beam of a cathode 
ray tube. If convenient, it is preferable in many instances 
to employ a source of fixed frequency pulses such as the 30 
clock 10 to provide the input to a counter such as the 
binary coded decimal counters shown at 11. The binary 
coded decimal counters 11 produce output signals which 
are connected to switching means 12; the switching means 
may take the form of appropriately arranged and con- 35 

nected logic circuitry 12 generating signals connected to 
a digital-to-analog converter 13. The digital count which 
is switched by the switching circuit 12 from the binary 
coded decimal counter 11 causes the digital-to-analog con¬ 
verter 13 to develop an analog output signal commen- 40 
surate with the digital count fed into it. 

The analog signal output of the digital-to-analog con¬ 
verter 13, in turn, provides a sweep voltage over a time 
base and may be employed as the deflection signal to ap¬ 
propriately position the electron beam of a cathode ray 
tube. Such a signal is actually in the form of a step, 40 

staircase, or sawtooth voltage but is comprised of such 
a large number of graduated, discrete increments that 
it is virtually a smooth, uniformly increasing voltage, the 
amplitude of which is commensurate with the instantane- 
ous count of the clock pulses received by the binary 
coded decimal counter 11 from the clock or other suita¬ 
ble pulse source 10. The input terminal 14 is connected as 
an input to the switching circuits 12 and receives a pulse 
at the end of each repetitive sweep; its operation will be 
explained more fully hereinafter. 5o 

An appropriate reset pulse is fed to an input terminal 
15 which resets the binary coded decimal counter 11 to 
begin the development of a new sweep voltage in the 
manner prevously described. Thus, the sweep voltage is eo 
developed periodically and repetitively in accordance with 
the frequency of the reset pulses impressed upon the in¬ 
put terminal 15 and connected to the binary coded deci¬ 
mal counters 11. 

The clock 10 or some suitable source such as a multi- 05 
pie of the clock frequency pulses is arranged to impress 
an input signal on the input terminal 16 which signal is 
fed to an AND gate 17 providing an input to binary 
coded decimal counters 18. The binary coded decimal 
counters 18 receives pulse inputs from a binary divider 70 

or counter 19; these pulses are of the same frequency 
or a frequency harmonically related to the pulses of the 
clock source 10. 

The outputs of the binary coded decimal counters are 
connected to a digital-to-analog converter 20 which de- 75 

4 
velops an output signal having an amplitude dependent 
on the instantaneous count received and recorded in the 
binary coded decimal counters 18. The digital-to-analog 
converter 20 provides one of the two inputs to a voltage 
comparator 21. The other input to the voltage comparator 
21 is generated by an adjustable voltage reference 22 

which may comprise a high resolution potentiometer con¬ 
nected to develop a selected portion of a stable voltage 
source. 

The voltage comparator 21 compares the amplitude of 
the adjustable voltage reference developed by element 22 

to the analog voltage developed by the digital-to-analog 
converter 20. When these two inputs are equal, an output 
signal is produced by the voltage comparator 21 which is 
fed to a switch means such as the flip-flop 23. 

Accordingly, the voltage comparator 21 produces an 
output signal which is indicative of the fact that the 
amplitude of the adjustable voltage reference 22 has been 
matched by the amplitude of an analog signal generated 
by the digital-to-analog converter 20 which amplitude is 
indicative of the number of pulse counts received and 
recorded in the binary coded decimal counter 13. It will 
be apparent that as a result, the number of pulses or 
counts which are required to cause the voltage comparator 
21 to produce an output signal can be selectively varied 
by the appropriate adjustment of the adjustable voltage 
reference 22. 

The switch means 23 in the form of a flip-flop produces 
an output which disables the AND gate 17 and according¬ 
ly stops further pulse counts from being received and 
recorded in the binary coded decimal counter 18. Thus, 
the arrested or stopped pulse count recorded in the binary 
coded decimal counter 18 as a result of the input AND 
gate 17 being disabled, is impressed upon the switching 
circuits 12 and connected as the input to the digital-to- 
analog converter 13. 

At the end of each repetitive sweep, a pulse is fed to the 
input terminal 14, as was previously mentioned, which 
pulse actuates a delay circuit 24. The delay circuit 24 is 
connected to the modulation circuits which control the 
degree of modulation of the electron beam within the 
cathode ray tube. An appropriate delay is impressed upon 
such modulation so that a predeterminable time after the 
sweep voltage has been completed, the arrested or partial 
binary count stored in the binary coded decimal counters 
18 is in effect caused to position the electron beam with 
the instantaneous, momentary modulation indicating such 
position by a brightened portion of the face of the cathode 
ray tube. 

Thus, a line, marker, spot or other indication can be 
made to appear on the screen of a cathode ray tube in 
accordance with the setting of the reference voltage as 
selectively varied by adjustment of element 22. It will be 
appreciated by those skilled in the art that the block dia¬ 
gram of FIG. 1 represents only one of several degrees of 
deflection which may be incorporated in a cathode ray 
tube. For instance, the block diagram of FIG. 1 may con¬ 
trol only the vertical, horizontal or radial deflection of 
a line type marker for visual indication on the face of a 
cathode ray tube. 

Those knowledgeable in the art will recognize that two 
such conceptually identical circuits may be employed, one 
being operative to control the horizontal deflection circuits 
relative to a positionable marker, spot, etc., while the 
other of the two circuits is operative to control the ver¬ 
tical position. 

The program of the binary coded decimal counters 18 
provides an output connected to a binary coded decimal- 
to decimal converter 25 which, in turn, provides the input 
to a plurality of nixie tubes or other suitable visual display 
means as indicated at 26; accordingly, the decimal count 
of pulses as received, recorded, and arrested in the binary 
coded decimal counter 18 may be read by an operator. 
The response to adjustment of the adjustable voltage refer¬ 
ence 22 is immediately presented by the visual indicators 
26 within the fine degree of the high frequency pulse rate 
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which provides the pulse inputs to the system. As will be 
apparent to those knowledgeable in the art, if a suitably 
high resolution potentiometer is employed as the adjusta¬ 
ble voltage reference means 22, the resolution of the sys¬ 
tem is of a desirably high order. Additionally, the stabili¬ 
ty, repeatability and freedom from drift of the system 
will be apparent in accordance with the concept by which 
a highly stable pulse source, such as a clock 10, assures 
freedom from many of the disadvantages which were vir¬ 
tually inherent in prior art systems. 

Moreover, if the pulse frequency provided by the pulse 
source, such as a clock 10, should vary, the sweep voltage 
will vary proportionately; however, the relative position 
of a spot, marker, or other visual indication will remain 
in its proper relationship and proportionality with respect 
to the sweep voltage. Thus, such spot, marker, or other 
visual indicator as developed by the concept of the present 
invention retains its relative position in respect of other 
data and information visually displayed on the face of the 
cathode ray tube, since both are derived from the same 
basic source, i.e., an appropriate pulse source such as the 
clock 1(1. 

FIG. 2 shows several of the waveforms which may be 
developed in the operation of an embodiment of the 
present invention such as that shown in FIG. 1. The wave¬ 
form A of FIG. 2 shows the amplitude of voltage devel¬ 
oped by the digital-to-analog converter 20 as a result of 
the accumulated count in the binary coded decimal count- 
ter 18 being arrested or stopped. The voltage comparator 
21 receives the analog potential output of the digital-to- 
analog converter 22 and when its amplitude becomes equal 
to the adjusted amplitude of voltage reference 22, voltage 
comparator 21 produces an output and actuates the flip- 
flop 23 to disable the AND gate 17 so that the accumu¬ 
lated count in the binary coded decimal counter 18 re¬ 
mains the same. 

Waveform B shows the waveform which is developed 
at the output of the digital-to-analog converter 13. This 
is the sweep voltage for the faster of two sweeps which 
may, for example, be the horizontal sweep signal which 
actuates the deflection circuits of a cathode ray tube. It 
will be noticed that the sweep signal developed actually 
appears as a staircase voltage which really comprises a 
series of accumulated pulses. It will be appreciated by 
those skilled in the art that the illustration of waveform 
B in FIG. 2 is greatly exaggerated for purposes of clarity 
and explanation; such pulses are so minute and of such 
greater frequency in actual operation, that the staircase 
voltage as developed is virtually a smooth, gradually in¬ 
creasing voltage. At the point Q it will be seen that the 
voltage decreases in amplitude to what may be called the 
marker control or spot voltage. At this point, the switch¬ 
ing circuits 12 are actuated to switch the arrested binary 
count received and recorded in binary decimal counter 
18. The counter 18 is switched into the digital-to-analog 
converter 13 to provide a proportionate output voltage at 
terminal B as indicated in the block diagram of FIG. 1. 
This voltage, in turn, is gated by a gate signal substan¬ 
tially of the type illustrated by waveform C of FIG. 2. 
The gate signal is developed responsive to a pulse received 
at terminal 14 at the end of each sweep of the associated 
deflection circuit and undergoes a certain amount of pre¬ 
determined, desirable delay effected by the delay circuit 
24. The delayed gating signal controls the scope modula¬ 
tion which causes the bright spot, marker line, or other 
visual indication to appear on the face of the cathode 
ray tube. 

A slower sweep voltage is indicated by waveform D of 
FIG. 2 and such slower sweep may, for instance, be 
that developed for purposes of vertical deflection in a 
typical cathode ray tube operation. This signal, it will be 
seen, is of gradually increasing character in the manner 
of a stretched out sawtooth waveform. It will be noted, 
however, that an adjustable spot voltage or deflection 
control voltage for the second degree of deflection is de- 

6 
veloped substantially in synchronism with the delayed 
gate signal provided by waveform C. 

A schematic wiring diagram illustrating in more de¬ 
tail the arrangements and connections of a system em- 

g bodying the concept of the present invention and provid¬ 
ing adjustment for both horizontal and vertical sweep 
positioning for a spot, line marker, or other visual indi¬ 
cator is shown in FIG. 3. The system of FIG. 3, accord¬ 
ingly, develops a voltage of the type indicated by wave- 

10 form D of FIG. 2, which latter waveform is not developed 
in the system illustrated by block diagram of FIG. 1 in¬ 
asmuch as the system of FIG. 1 develops only one of 
two sweep voltages and its associated marker positioning 
signals. 

15 In FIG. 3 there is shown a clock source 30 which pro¬ 
vides a substantially constant and stable frequency source 
of pulses of a desirable character and amplitude. The 
pulse outputs of clock 30 are fed by appropriate connec¬ 
tion to a set of binary coded decimal counters 31 which 

20 in the instance of the system illustrated in FIG. 3 are re¬ 
lated to the vertical deflection circuits of the cathode ray 
tube or other suitable visual display means. 

The outputs of the binary coded decimal counters 31 
are fed through an appropriate arrangement of logic 

25 circuitry comprising a plurality of NAND gates as illus¬ 
trated generally at 32. The outputs of the NAND gates 
32 are impressed upon parallel connected resistors 33 
which develop a vertical sweep voltage at terminal B for 
connection to the vertical sweep deflection circuits of a 

30 cathode ray tube. 

The output of the clock source 30 is connected to a 
second plurality of binary coded decimal counters 33 
through a NAND gate 34 which similarly develop out¬ 
puts fed to parallel connected resistors as indicated gen- 

3u erally at 35. The parallel connected output resistors 35 
of the binary coded decimal counters 33 develop a po¬ 
tential which is fed to voltage comparator 36 for com¬ 
parison with a source of selectively variable potential as 

... generated by the variable resistor or potentiometer 37 
which may, for instance, take the form of a helically 
wound precision potentiometer connected to a stable volt¬ 
age source 38. 

The voltage comparator 36 compares the voltage out¬ 
put of the binary coded decimal counter 33 with the selec- 

45 tively adjusted voltage derived from the potentiometer 
37 and when the two are equal, provides an output sig¬ 
nal to the flip-flop 39 which, in turn, is connected to dis¬ 
able the binary counter 33 from the further acceptance 
of additional binary pulse counts. 

50 The instantaneous analog voltage developed by the re¬ 
sistors 35 as a result of the arrested binary count in the 
binary coded decimal counter 33 is also impressed on 
an array of suitable visual indicators 40 which may take 
the form of the so-called “nixie” tubes. These indicators 

5o visually present the numerical quantity of counts which 
have been instantaneously received and recorded by the 
binary coded decimal counter 33 and, therefore, are a 
continuous and constant indicator of the selectively ad¬ 
justed voltage developed by reason of the variation of the 

60 potentiometer 37. Accordingly, the indicated quantitative 
pulse count is also an indication of the location of the 
spot, line marker, or other visual indicator caused to 
appear on the face of the cathode ray tube relative to 
the full sweep or deflection of the cathode ray tube. 

63 A reset pulse developed by a frequency divider or other 
suitable means from the pulses of clock 30 is received at 
the terminal 41, appropriately amplified. The reset pulse 
also operates to reset the binary coded decimal counters 
31 and to actuate a flip-flop 42 which switches the logic 

70 circuitry and switching arrangement 32 to read out the 
adjusted or arrested binary count as developed in the 
binary coded decimal counter 33. The resultant ana¬ 
log potential or signal is fed to the vertical sweep de¬ 
flection means of the cathode ray tube from the terminal 

75 marked B. 
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At substantially the same time, a delay multivibrator 
44 is actuated by reason of receiving a signal substan¬ 
tially coincident with the reset pulse at the end of each 
vertical sweep received at terminal 41. The output of the 
delay multivibrator 44 controls the modulation of the elec¬ 
tron beam within the cathode ray tube to make a spot, 0 
line marker, or other visual indicator appear on the face 
of the cathode ray tube. 

In a similar manner to that described above, the lower 
portion of the schematic wiring diagram of FIG. 3 oper- 10 
ates in association with the horizontal sweep voltage de¬ 
veloped for control of the electron beam within the cath¬ 
ode ray tube. The clock 30 provides pulses at a constant 
frequency or rate as the input to the binary coded decimal 
counters 45 which are arranged to provide outputs in ac- 15 
cordance with the number of pulses received. The plural¬ 
ity of outputs are connected to a switching means 46 in 
the form of a logical array of NAND gates 46. The out¬ 
puts of the NAND gates 46 are fed to parallel connected 
resistors 47 which perform the function of producing an 20 
analog voltage commensurate with the count developed 
in the binary coded decimal counters 45. The output de¬ 
veloped by the parallel connected resistors 47 appears at 
terminal D as indicated in FIG. 3. 

Tlie clock 30 also provides the pulse input to an array 25 
of binary coded decimal counters 48 which are arranged 
and connected to the array of NAND gates 46. It should 
be noted that the binary coded decimal counters 48 re¬ 
ceive inputs through NAND gate 49 which has a second 
input as received from an AC flip-flop 50. The binorv 30 
coded decimal counters 48 develop an instantaneous 
count which produces an analog potential by reason of 
the parallel connection of a plurality of resistors 51. This 
potential is fed as one input to a voltage comparator 52. 
The other input to the voltage comparator 52 is provided 35 
by a potentiometer 53 which may be, for instance, in the 
form of a helically wound precision potentiometer such 
as that employed in the vertical sweep portion of the sys¬ 
tem shown in the upper part of FIG. 3. 

I11 a similar manner, a stable voltage source 54 is pro- 40 
vided and the potentiometer 53 is arranged so as to afford 
and facilitate the adjustable selection of an amplitude of 
potential as desired. When the amplitude of the adjusted 
selected voltage developed by the potentiometer 53 is 
equal to the analog potential developed by the parallel 
connected array of resistors 51, voltage comparator 52 45 
produces an output actuating the AC flip-flop 50. The 
output of flip-flop 50 disables the NAND gate 49 so that 
the binary coded decimal counter 48 does not develop a 
further count of input pulses from the clock 30. 

In a manner similar to that described in connection 50 
with the explanation of the upper portion of FIG. 3 show¬ 
ing the vertical sweep controls of the system, the parallel 
resistor array 51 is connected to an appropriate arrange¬ 
ment of visual indicators 55 which may take the form of 
the nixie tubes previously described generally at 40 in 55 
FIG. 3. Thus, the visual indicators 55 record the instan¬ 
taneous count of pulses received and stored in the binary 
coded decimal counter 48. The visually indicated number 
of counts received and stored in the binary coded decimal 
counter 48 upon the disabling of the NAND gate 49 ac- 00 
cordingly is an accurate, high resolution indication of the 
precise adjustment of the variable voltage source in the 
form of the potentiometer 53; the indicated pulse count is 
also a highly accurate indication of the location of a spot, 
line marker, or other visual indicator that may be caused 65 
to appear on the face of the cathode ray tube by reason 
of the selectively determined number of pulse counts 
stored in the binary coded decimal counter 48 associated 
with the horizontal sweep circuits of the cathode ray tube. 

The analog voltage developed at the output terminal 70 
D is connected to the horizontal sweep deflection circuits 
of the cathode ray tube and upon actuation of the delay 
multivibrator 44, is operative to position the horizontal 
sweep or deflection of the electron beam within the cath¬ 
ode ray tube. Accordingly, the electron beam is deflected 75 

8 
as desired in accordance with the adjustment of the vari¬ 
able potential source 53; upon the gated modulation of 
the electron beam, a spot or other appropriate visual in¬ 
dicator is caused to appear on the face of the cathode ray 
tube at the selected deflection position. 

The waveform developed at the several terminal points 
in the apparatus illustrated by the schematic wiring dia¬ 
gram of FIG. 3 are identified by appropriate letter desig¬ 
nations such as B and D which refer to the waveforms 
illustrated in FIG. 2. It should be noted that an appropri¬ 
ate frequency divider or counter may be employed in reset 
line to the binary coded decimal counters which, are oper¬ 
ative to receive, arrest and store the desired binary count 
in each of the vertical and horizontal sweep control cir¬ 
cuits, so that sufficient time is afforded to read out the 
visual indicators as indicated at 55 and 49 in FIG. 3; for 
instance, or at 26 in FIG. 1. 

It will be apparent to those skilled in the art that in 
its most desirable operation, embodiments of the concept 
of the present invention as illustrated in FIGS. 1 and 3 
provide that when the staircase type of sweep signal is 
developed by reason of accumulated repetitive pulses gen¬ 
erated by the clock or other appropriate source reaches 
its maximum amplitude, the switching circuits in the form 
of appropriately arranged logical NAND gates switch to 
the respective associated binary coded decimal counters, 
causing the respective output voltages to change to that 
selective voltage developed in accordance with the ar¬ 
rested or stored binary count in each of the respective 
controlled binary counter circuits. After a time delay, 
which allows the sweep circuits to position the spot 
marker, the intensity modulation for the spot or marker 
occurs and before the next cyclic operation the counters 
are reset and the sweep is switched so that sufficient time 
is afforded to reposition the sweep. 

Because of its concept which inherently integrates the 
operation of the adjustable marker controls with the 
sweep developing circuits, the present invention is con¬ 
sequently not subject to drift, instability or lack of re¬ 
peatability. On the contrary, the concept of the present 
invention is such that if the frequency of the source of 
basic pulses such as the clocks, as indicated in FIGS. 1 
and 3, should vary or drift in frequency, there will be 
a commensurate and proportionate relative change in the 
counts recorded in the associated binary coded decimal 
counters employed for purposes of positioning the spot, 
line marker, or other visual indicator. As a consequence, 
the relative position of such visual indicator in the form 
of a spot, or line marker will be the same in both hori¬ 
zontal and vertical disposition relative to the full sweep 
in both of these axes. 

Additionally, it should be appreciated that the present 
invention is not confined for use in an X-Y axis-type of 
presentation but may be advantageously employed with 
any deflection circuit such as a radial sweep, for example, 
and preferably one which operates from a source of pulses 
used to develop the basic sweep signals. 

Obviously many modifications and variations of the 
present invention are possible in the light of the above 
teachings. It is therefore to be understood that within the 
scope of the appended claims the invention may be prac¬ 
ticed otherwise than as specifically described. 

What is claimed is: 
1. A digital marker generator for a cathode ray tube 

comprising: 
a pulse source; 
means for cyclically initiating repetitive digital counts 

of pulses from said pulse source; 
logic means for developing deflection signals for said 

cathode ray tube responsive to the instantaneous 

digital value of said repetitive digital counts of pulses; 
means for periodically accumulating pulses from said 

pulse source in synchronism with said repetitive 
digital counts; 

means for continuously converting accumulated pulses 
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to an output potential varying in amplitude com- cumulating pulses are connected to receive pulses from a 
mensurate with the number of said accumulated common pulse source. 
pulses; 

a selectively variable potential source; 
comparator means for producing an output signal when 

the amplitude of said accumulated output potential ° 
reaches the selected amplitude of said variable poten¬ 
tial source; 

gating means responsive to the output signal of said 
comparator means for gating said accumulated out- jg 
put potential to the deflection controls of said cathode 
ray tube; and 

means for modulating the cathode ray of said tube 
coincident with said gating of said accumulated out¬ 
put potential, whereby to produce a visual indication ig 
having a location commensurate with said selected 
amplitude of said variable potential source. 

2. A digital marker generator for a cathode ray tube 
as claimed in claim 1 and including a selectively variable 
potential source operatively responsive in each of two 20 
degrees of deflection for said cathode ray tube. 

3. A digital marker generator for a cathode ray tube 
as claimed in claim 2 wherein a means for accumulating 
pulses is operatively responsive in each of said two degrees 
of deflection. 25 

4. A digital marker generator for a cathode ray tube 
as claimed in claim 3 wherein bpth said means for ac- 

5. A digital marker generator for a cathode ray tube 
as claimed in claim 1 and including means for generating 
sweep deflection potentials from said pulse source. 

6. A digital marker generator for a cathode ray tube 
as claimed in claim 1 wherein said means for periodically 
accumulating pulses comprises binary coded decimal 
counter means. 

7. A digital marker generator for a cathode ray tube 
, as claimed in claim 6 wherein the output signal of said 
comparator means actuates means to turn off said binary 
coded decimal counter means. 

8. A digital marker generator for a cathode ray tube 
as claimed in claim 1 and including means for visually 
displaying digital count of said accumulated pulses. 
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